PDGF and microvessel wall remodeling in adult rat lung: imaging PDGF-AA and PDGF-Ralpha molecules in progenitor smooth muscle cells developing in experimental pulmonary hypertension.
Smooth muscle cells are mostly absent from the walls of microvessels in the adult lung but develop in large numbers as part of the pathology of human and experimental pulmonary hypertensions (PHs). We have previously shown, in an in vivo model of experimental PH, that mesenchymal (interstitial) fibroblasts and intermediate cells are the progenitors of these cells. Although smooth muscle cell development is a defining pathophysiological feature of human PH, little is known about the angiogenic signaling molecules responsible. Here, we report data for platelet-derived growth factor AA (PDGF-AA) and PDGF-Ralpha, two components of an important signaling pathway for fibroblast and myofibroblast proliferation and migration. Using antibodies linked to protein-A gold and high-resolution imaging techniques, we analyzed the expression of these molecules as smooth muscle cells developed from progenitor cell populations and in endothelial cells of the same microvessels. PDGF-AA was highly expressed by each cell type in control lung. As PH developed, the number of antigenic sites for PDGF-AA decreased with time. PDGF-Ralpha expression levels in the control lung were low, relative to the ligand, and fell in PH. These data show, for the first time, a marked phenotypic shift in expression levels of the PDGF-AA isoform and its receptor tyrosine kinase in the progenitor smooth muscle cells developing in the microvessels of the adult hypertensive lung.